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b Background: Osteoporosis prevention behaviors (OPBs) can prevent and delay bone deterioration; dual-energy X-ray absorptiometry (DXA) scan can identify osteoporosis and provide personal osteoporosis risk information that may promote prevention behaviors. b Objectives: This study was designed to estimate relationships between receiving personal knowledge of bone mineral density (gained through DXA scan), general knowledge of osteoporosis, health beliefs, and the two OPBs of calcium intake and weight-bearing exercise in healthy postmenopausal women 50 to 65 years. b Methods: In this longitudinal, randomized clinical trial (including covariates), receipt of personal DXA information was manipulated by random assignment to the experimental or control group. The remaining antecedent and outcome variable measures were collected by questionnaire at three time points (initial [T1; pre-DXA], 6 months [T2], 12 months [T3] ) and by bone density assessment from 203 women over an 18-month period in 2001Y2003. b Results: The experimental manipulation (DXA results) had a direct positive effect ($ = .23, p G .05) on calcium intake at T2, and indirectly at T3 through T2. Women in the experimental group who were informed they had osteopenia or osteoporosis had a greater T1YT2 change in daily calcium intake than those with normal bone density ($ = .23, p G .05). However, providing DXA results did not relate to change in exercise. Health beliefs and general osteoporosis knowledge predicted initial calcium and exercise levels; there was tentative evidence that susceptibility beliefs partially mediate between DXA results and change in calcium intake. b Discussion: Personal knowledge of DXA results was related significantly to increases in calcium intake in postmenopausal women, but not to exercise. Directions for further study are discussed. O steoporosis is a silent disease that affects women primarily, causing a debilitating loss of bone mass. Over 44 million people in the United States are at risk for developing osteoporosis and subsequent fracture of the hip and vertebrae (National Osteoporosis Foundation [NOF], 2003) . By the year 2020, it is estimated that 50% of Americans older than 50 years will either have or be at risk for having osteoporosis (United States Department of Health and Human Services [USDHHS], 2004 ), yet many effective osteoporosis prevention behaviors (OPBs) are implemented easily. These behaviors include increasing calcium (National Institutes of Health [NIH] Consensus Conference, 1994) , Vitamin D intake, and weight-bearing activities, as well as not smoking, avoiding high levels of alcohol intake, and nonhormonal or hormonal drug therapies (NIH Consensus Development Panel, 2001; NOF, 2003; USDHHS, 2004) . Despite this, Looker (2003) found that 50% of women over 51 years of age took in less than 600 mg of calcium daily, and that regular leisure time physical activity declines with age with only slightly more than 30% of women between the ages of 25 and 64 years engaging in leisure time physical activity (Schiller, Coriaty-Nelson, & Barnes, 2003) .
The availability of good diagnostic tools to assess bone density allows early diagnosis of osteopenia and osteoporosis and an increased opportunity for women to initiate or maintain OPBs. Dual-energy X-ray absorptiometry (DXA) is considered to be the gold standard for measuring bone mineral density (Berard, Bravo, & Gauthier, 1997; Kleerekoper, 1998; NOF, 2003) . It is highly accurate and noninvasive, and provides personal information regarding one's bone density and risk for osteoporosis (Delmas, 1995; Marshall, Johnell, & Wedel, 1996; NOF, 2003) . DXA can identify osteoporosis before the occurrence of a fracture, predict fracture risk, assess rate of bone loss, and monitor outcomes of osteoporosis treatment. Test results can motivate osteoporosis prevention, disability prevention, and health promotion (Rubin & Cummings, 1992; Silverman, Greenwald, Klein, & Drinkwater, 1997) .
A baseline bone density scan is often recommended by healthcare providers for older women (Q65 years). Yet younger women (G65 years) usually are not screened due to the high costs. Unfortunately, waiting until age 65 years to have an initial bone density measurement may be too late as over half of the postmenopausal women between the ages of 50 to 65 years in a study by Sedlak, Doheny, Estok, & Zeller (in press, October 2007) were found to already have compromised bone density. Personal information about individual risk gained through bone density screening may be influential in facilitating OPBs before serious problems can develop.
Research findings on how personal knowledge of bone density affects women's decisions about OPBs vary. For example, Ryan, Harrison, Blake, and Fogelman (1993) and Silverman et al. (1997) found personal knowledge of bone density gained through a DXA influenced decisions about postmenopausal hormonal therapy and OPBs. Because the studies were retrospective, it was unclear whether the DXA, consultation with the physician, characteristics of the women, or patient education was the influencing factor. Others have found no relationship between knowledge gained from bone density measurement and OPBs (Rubin & Cummings, 1992) .
Relevant Literature
Knowledge and health beliefs are proposed to be cognitive and motivational antecedents, respectively, of the OPBs of calcium intake and exercise. The revised Health Belief Model (RHBM), initially developed by Rosenstock (1966) and revised by Rosenstock, Strecher, and Becker (1988) to include self-efficacy (SE), is used to explain why and under what conditions individuals take preventive actions. Convictions to organize and carry out actions are required to attain selected types of performances (Bandura, 1977) . Understanding the processes by which people decide to practice preventive health behaviors is of value for nurses and other healthcare providers.
Based on the Health Belief Model, people are more likely to engage in OPBs if they: (a) perceive themselves to be more susceptible to osteoporosis; (b) believe osteoporosis is a serious threat; (c) believe they can modify their risks; (d) perceive fewer negative aspects to be associated with the preventive behaviors; and (e) have a concern and drive (benefits and motivation) for their general health (Salazar, 1991) . This model addresses how one reaches readiness for conducting health behaviors (Connell, Sharpe, & Gallant, 1995) . Based on the RHBM, women might be more likely to try to learn more about osteoporosis, have a change in health beliefs, and participate in OPBs to prevent or slow bone density loss if they have personal knowledge of their bone density gained through bone density assessment.
Previous empirical studies of the relationship between health beliefs and preventive behaviors show mixed results. Janz and Becker's (1984) meta-analysis found perceived barriers and susceptibility to be powerful behavioral influences on a variety of preventive health behaviors. In other studies more specific to osteoporosis, some researchers found relationships of OPBs with perceived susceptibility, seriousness, barriers, and benefits Kim, Horan, Gendler, & Patel, 1991; Rubin & Cummings, 1992) , whereas other researchers found no relationship between HBM and OPBs (Hsieh, Novielli, Diamond, & Cheruva, 2001 ). Thus, one goal of the current study is to add to the knowledge of which health beliefs may be critical for the specific OPBs of calcium intake and exercise.
In addition to health belief antecedents to OPBs, the potential effects of three types of knowledge about osteoporosis are studied. Two represent general knowledge, in the sense that they apply to all persons. This general knowledge can be about broad aspects of osteoporosis or about specific aspects of exercise or calcium intake. The third type of knowledge is the more personalized knowledge provided by a DXA scan. Although general knowledge about osteoporosis addresses risks, treatment, and prevention behaviors, having general knowledge of a health problem often has been found inadequate to produce health behavior changes (Prochaska, DiClemente, & Norcross, 1992) .
The purpose of this study was to determine whether specific personal knowledge about an individual's own bone density gained via DXA screening has an additional effect over general knowledge about osteoporosis; adds to the effects of, and possibly influences, health beliefs and general knowledge; and plays a role in altering OPBs. The theoretical model is summarized in Figure 1 .
Methods
Healthy postmenopausal women between 50 and 65 years of age participated in a longitudinal, randomized clinical trial to determine the effects of receiving (versus not receiving) personal knowledge of osteoporosis status (i.e., DXA results) on two OPBs of exercise and calcium intake. Exercise and calcium intake were measured at three times: prior to the DXA scan (T1), and post-DXA at 6 months (T2) and 12 months (T3). Preexisting (T1) osteoporosis knowledge and health beliefs were measured also, and the effects on exercise and calcium intake were estimated. Structural equation modeling (SEM) was used to evaluate both measurement and predictive models.
Sample
The convenience sample included 203 community-based women aged 50Y65 years who responded to media advertisements and met study criteria. Eligibility criteria were: ability to read and write English, no prior bone density test, postmenopausal, general good health with no chronic diseases, not on hormonal therapy (HT) or medications that could affect bone density, and ability to travel to a DXA site for a bone density test. Approval for the study was obtained through the institutional review board, written informed consent was obtained from all subjects, and adequate provision was provided to maintain the safety and confidentiality of the subjects throughout the study. Data were collected over an 18-month period in 2001Y2003.
Variables and Instruments
Group Assignment Group assignment is a coded variable representing the randomly assigned experimental manipulation of receiving feedback from a DXA scan (1 = experimental group; n = 101) or not (0 = control group; n = 102).
Osteoporosis Preventing Behaviors Survey
The Osteoporosis Preventing Behaviors Survey (OPBS; Doheny & Sedlak, 1995 ) is a 27-item multiple-choice, self-report instrument addressing several OPBs and risk factors, and relevant demographic information (self-reported age, race, marital status, education, income, living arrangement, occupation). Calcium intake was measured by self-report in response to five questions addressing intake of milk, yogurt, cheese, calcium-fortified foods, and calcium supplement. To measure exercise, respondents were asked to select a response from a Likert-type question about how much time they spent each week participating in a weight-bearing exercise such as walking, jogging, or aerobic dancing. The OPBS has demonstrated content validity and equivalent form reliability.
Osteoporosis Knowledge Test, Osteoporosis Health Belief Scale, and the Osteoporosis Self-Efficacy Scale The knowledge, health belief, and self-efficacy scales developed by Horan, Kim, Gendler, Froman, and Patel (1993) , , and Kim, Horan, Gendler, and Patel (1991) were used. More specifically, the Osteoporosis Knowledge Test (OKT; ) is a 24-item tool assessing general knowledge of osteoporosis. The possible range of scores is 0 to 24, and the items are generally combined to make two subscales: OKT Calcium (items 1Y9 and 17Y24) and OKT Exercise (items 1Y16). Internal consistency (KR 20) values are .72 and .69. Validity of the OKT was evaluated by content validity and item analysis. However, these two subscales share nine common items (items 1Y9), which assess very general aspects of osteoporosis knowledge. For the modeling purposes here, three subscales were created consisting of items 1Y9 (general knowledge), items 10Y16 (specific knowledge: exercise), and items 17Y24 (specific knowledge: calcium). Cronbach's alphas for the knowledge test on the data in the present study ranged from .52 to .66, but these were likely underestimates of reliability, given the dichotomous item responses. TestYretest correlations for a total scale score were r 12 = .76 and r 23 = .74.
The Osteoporosis Health Belief Scale (OHBS; Kim, Horan, Gendler, & Patel, 1991 ) is a 42-item tool consisting of seven subscales (susceptibility, seriousness, benefits and barriers to calcium and exercise, and motivation), which assess osteoporosis-related health beliefs. Each item is rated using a 5-point scale. The possible range of scores for each subscale is 6 to 30. TestYretest reliability for the total instrument is .90, and subscale reliabilities range from .71 to .82. In the present study, testYretest reliabilities for the total instrument at T1, T2, and T3 ranged from .74 to .77. Subscale reliabilities at T1, T2, and T3 ranged from .76 to .92.
The 12-item short version of the Osteoporosis SelfEfficacy Scale (OSES; Horan et al., 1993) was used to avoid subject fatigue. There are two subscales: Osteoporosis Self-Efficacy Exercise scale (items 1Y6) and Osteoporosis Self-Efficacy Calcium scale (items 7Y12). Scoring is done by multiplying item responses by 10 and summing them; the possible score range for each subscale is 0 to 600. The reliability coefficient for the total tool and the two subscales was " = .90. For the present study, they were " = .95 to .96 and .96 to .98, respectively. Dual-Energy X-ray Absorptiometry There is low precision error and low radiation exposure in the DXA, and it can be used to measure multiple skeletal sites (Wahner & Fogelman, 1994) . Measurements of bone mineral density of the AP lumbar spine (L1YL4, anterior posterior) and femur were made using the Lunar model DPX-IQ or DPX-A dual-energy X-ray absorptiometer. The DXA takes only a few minutes and can be used to predict future risk of fractures in asymptomatic patients (NOF, 2003) . The results are expressed as a T-score and/or age-matched Z scores. The T-score is independent of age (Delmas, 1995) and is used to compare the DXA result with the mean peak bone mass of a young adult in terms of a standard deviation (SD). At any skeletal site, a decrease in bone mass of 1 SD approximately doubles the relative risk of subsequent fracture. Scores were coded using the World Health Organization [WHO] Study Group (1994) prescribed categories: 0 = normal (T score above j1 SD in both sites); 1 = osteopenia (T score between j1 and j2.5 SD in one or both sites); 2 = osteoporosis (T score below j2.5 SD in one or both sites).
Procedures
Media advertisements for the study included a toll-free phone number for interested participants. Following contact by a potential subject, and after screening to determine eligibility, a consent form with an explanation of the study and the initial questionnaire were mailed. Completion of the questionnaire took approximately 20 minutes. Participants who did not return the questionnaire within 2 weeks were sent reminder cards. Upon receipt of the completed questionnaire and consent form, participants assigned to the treatment group were mailed a prescription for the DXA, addresses of the three DXA site locations, and a phone number to use when making the appointment. On the day of the scheduled DXA, the participant was asked to sign consent for bone density screening and release of DXA results to the researchers. Data were collected at three time points: initially (T1), at 6 months (T2), and at 12 months (T3). The women in the control group were offered a free DXA following the 12-month data collection period. Store merchandise certificates of $5.00 value were given to the women at the two data collection points when DXA scans were not being offered.
The DXA scan took no more than 15 minutes. A radiologist certified in reading bone density scans interpreted the scans and identified the appropriate T-score rating. After the researchers received the results, letters written at an eighth-grade education level were mailed to the women. The letters included a description and interpretation of normal bone density, osteopenia, or osteoporosis, and highlighted the participants' own results. If the DXA showed below normal results, follow-up with the participant's physician was recommended.
Data Analysis
Analyses included dependent variable screening and descriptive statistics before proceeding to tests of the proposed relationships using SEM. The SEM was carried out through multiple steps, as recommended by Mulaik and Millsap (2000) . This included an initial assessment of measurement dimensionality, testing the fit of confirmatory measurement models, testing the fit of the proposed structural models, and, finally, investigating variations of the proposed structural model.
Fit of the measurement and structural models was assessed using the 2 2 goodness-of-fit test. A well-fitting model is one for which the resulting 2 2 value is not statistically significant. However, the 2 2 is rejected easily for what are often minor and theoretically uninteresting sources of misfit. Thus, it is customary to supplement the 2 2 test with various additional fit indices that may indicate that the model fits adequately, even if the 2 2 test is statistically significant (Kline, 2005) . Hu and Bentler's (1999) two-index strategy was used for determining fit. For maximum likelihood estimation (as used in the current study) and sample sizes of e250, their index consisting of a cutoff value of .95 was used for the Comparative Fit Index (CFI; Bentler, 1990) , combined with a cutoff value of .09 for the Standardized Root Mean Residual (SRMR; based on JPreskog & SPrbom, 1986) . In other words, models with a CFI below .95 and an SRMR of greater than .09 do not fit adequately. Other models were accepted as plausible. However, the results tended to more than meet this criterion.
Results

Preliminary Analyses
Study Participant Characteristics The typical study participant was in her mid-50s (M = 56.65, SD = 3.93), White (91%), married (61%), and had at least some post-high school education (76%). The median income ranged from $35,001 to $50,000. Most participants had a body mass index (BMI) in the mid to high 20s (M = 27.80, SD = 6.19). They typically did not smoke (87%) or smoked one pack or less of cigarettes per day (9%). Based on the WHO Study Group (1994) osteoporosis rating criteria, 42% of the participants in the current study had normal bone density, 45% had osteopenia, and 13% had osteoporosis. None of the participants had been told previously that she had compromised bone density. Participants with osteopenia or osteoporosis did not differ significantly in average age from participants with bone density in the normal range (t = j.288, p = .774).
Although random assignment procedures were used, the experimental and control groups were compared on several characteristics to assess their equivalence empirically. The t tests comparing the two groups on the continuous age, height, and weight variables showed no significant differences. The two groups were similar also in terms of demographic characteristics (ethnicity, marital status, education, income level) and health variables (menopausal status, smoking). Finally, at the completion of the study, the groups were compared on their WHO osteoporosis categories. A chi-square test showed no significant differences between groups in the proportion for each osteoporosis category, 2 2 (df = 2) = 3.642, p = .162. In sum, the two groups appear to represent equivalent samples.
Dependent Variable Screening
The distributions of the two dependent variables (weekly exercise and daily calcium intake) were inspected using both statistical and graphical techniques to determine whether there were any issues with outliers or extreme values, nonnormality, or a combination of these that might influence the SEM results. Both the calcium and exercise variables were somewhat nonnormal. Thus, the SEM analyses were performed on a square root transformed value of each variable. Also noted was that at any one of the three measurement times, there was a group of serious exercisers who engaged in substantially more weight-bearing exercise than the rest of the sample. This was about 10% of the sample (20Y21 persons). Besides creating nonnormality, this also likely made the assessment of change a conservative one.
Specifically, because the measurement technique imposed an upper limit on exercise values, participants who were at the extreme could not possibly change their level of exercise in a positive (increasing) direction at the next measurement time (i.e., either from T1 to T2 or T2 to T3). Thus, supplemental analyses were performed that either included a dummy variable coding for membership in the strenuous exercise group or dropped persons who were at the top exercise level at T1 or T2. However, conclusions from these supplemental analyses did not differ substantially, thus only results from the full sample are presented. Untransformed values of the calcium and exercise variables for the experimental and control groups at each of the three measurement times are presented in Table 1 .
Assessment of Measurement Assumptions Several analyses were undertaken to determine whether the measured variables in the study demonstrated adequate reliability and construct validity. First, the OHBS and OSES items were factor analyzed to see if the results replicated the health belief factors defined by Kim, Horan, Gendler, and Patel (1991) . This factor structure was supported; every item designed to measure each health belief loaded most strongly on its appropriate factor. Second, where relevant, internal consistency reliability was estimated. Values of Cronbach's alpha for the OHBS and OSES scales ranged from .76 to .92 in the present study, which was similar to the figures reported by and Kim, Horan, Gendler, and Patel (1991) . Cronbach's alphas for the knowledge test ranged from .52 to .66; however, these were likely underestimates of reliability, given the dichotomous item responses.
Descriptive statistics (means, standard deviations, and correlations) for scale scores are presented in Tables 1 and 2,  and Table 3 Note. Correlations greater than .13 are statistically significant at p G .05. Susceptibility, seriousness, barriers, benefits, and health motivation are six-item scales with total scores ranging from 6 to 30. Self-efficacy scales have six items with total scores ranging from 0 to 600. General osteoporosis knowledge is a nine-item scale with total scores ranging from 0 to 9; the specific knowledge scales each have seven items, and have total scores ranging in value from 0 to 7.
substantially to any of the other health beliefs, knowledge, or OPBs, and it was dropped from further analysis.
SEM Analyses
The theoretical model (see Figure 1) suggested that health beliefs, osteoporosis knowledge, and the experimental manipulation (provision of DXA) would relate to changes in OPBs. First, SEM measurement models for calcium and exercise were specified and tested. Next, SEM structural models were specified to test whether the experimental manipulation (DXA screening) affected OPBs at the final two measurement times, controlling for the pre-DXA (T1) level of calcium or exercise.
Tests of Measurement Models
Consistently with the theoretical model, the set of measured antecedent variables was expected to reflect two higher level constructs: (a) health beliefs and (b) knowledge (about osteoporosis). The measurement models implied by this framework were tested using SEM. Most of the health beliefs and knowledge measures fit quite cleanly within the expected framework. However, the susceptibility subscale of the OHBS did not relate significantly to a latent health beliefs construct, and did not have independent effects on either of the OPBs. Thus, the measurement models were respecified so that the health beliefs construct used four of the OHBS subscales as indicators (health motivation, selfefficacy, benefits, and barriers). The susceptibility subscale was not included in the later structural models for the full sample (although it might play a unique role for the subsample that received DXA results, so it was revisited during subsample analyses). The measurement models for calcium and exercise are depicted in Figure 2 . Each model specified two latent constructs, health beliefs and knowledge, which were allowed to freely intercorrelate. Each latent construct had either three or four indicators. Note that there is some overlap in the indicators used for the two measurement models (i.e., the health motivation and general osteoporosis knowledge measures), but the specific knowledge, barriers, benefits, and self-efficacy subscales were unique to either the exercise or the calcium measurement model.
Both measurement models fit well. For the calcium model, 2 2 = 14.030, df = 7, p = .0507, CFI = .957, SRMR = .035. For the exercise model, 2 2 = 4.374, df = 6, p = .6262, CFI = 1.000, SRMR = .021. Standardized parameter estimates for both measurement models are presented in Figure 2 . All factor loadings were statistically significant, and most were strong. An exception was the benefits subscale, which tended to have lower loadings than other subscales, and relatively substantial cross-loadings on the knowledge construct. This is not too surprising, however, as this scale taps both the knowledge of potential health benefits of OPB, as well as the motivational aspects of knowing those benefits. The barriers scale also cross-loaded in the exercise measurement model, likely for a similar reason. Importantly q for the purposes of this study, intercorrelations between health beliefs and knowledge constructs were low, suggesting that these are two clearly separable constructs.
Specification and Tests of Structural Models
Next, two structural models were tested (see Figure 3) . The models related either exercise or calcium OPB to the health beliefs and knowledge antecedents. Also, the experimental effect of receiving DXA screening information (or not) was incorporated. Each model included the calcium or exercise OPB at all three measurement times, and specified the OPB values of later time periods as dependent upon values at earlier time periods. This controlled for the effects of earlier OPBs on later OPBs, so that estimates of any predictor variable effects on later OPBs were unconfounded with prior behavior, thus allowing an interpretation of paths to the T2 and T3 OPBs as relationships with change in the OPB. The T1 health beliefs and knowledge constructs were specified to influence only the T1 calcium or exercise OPB. This was done because it was assumed that any subsequent effects of these antecedents were carried through the relationship of the T1 OPB to later OPB measurements. inspection of the parameter estimates was carried out. First, the paths corresponding to the directional relationships among T1, T2, and T3 daily calcium OPB are all statistically significant and positive. This suggests that study participants were relatively stable in their relative standings with respect to calcium intake over the three measurement periods, although group means varied over time.
Second, women in the experimental group had, on average, a significantly higher T2 calcium intake than the control group, as indicated by the significant path coefficient from group assignment, $ = .23, p G .05. Because the effects of membership in the experimental group were carried to T3 daily calcium through the T2 daily calcium measure, there was no additional direct effect on T3 daily calcium associated with being in the experimental group, as indicated by the nonsignificant path ($ = j.07, ns) from group assignment. Third, both T1 health beliefs ($ = .28, p G .05) and knowledge ($ = .25, p G .05) had moderate positive paths to the T1 daily calcium intake. This suggests that study participants who had higher levels of health motivation and greater osteoporosis knowledge tended to have higher levels of daily calcium intake. Finally, the proportions of variance in daily calcium explained by the full model were 18%, 38%, and 51%, respectively, for the T1, T2, and T3 daily calcium measurements.
Exercise Structural Model The weekly weight-bearing exercise structural model is depicted in the bottom portion of Figure 3 . This model also fit well, 2 2 = 48.622, df = 28, p = .0092, CFI = .967, SRMR = .047. Again, as expected, the paths between the three weight-bearing exercise measurements showed significant stability in rank orderings across time, suggesting that those participants who engaged in more exercise at the initial measurement time tended to also do so at later times. However, contrary to the research hypothesis, there was no significant effect of experimental group membership on T2 weight-bearing exercise ($ = .05, ns). However, both T1 health beliefs ($ = .50, p G .05) and knowledge ($ = .21, p G .05) significantly predicted T1 weight-bearing exercise. Finally, the proportions of variance in weight-bearing exercise explained by the full model were 30%, 45%, and 52%, respectively, for the T1, T2, and T3 measurements.
Supplementary Calcium Models Given the significant effect of the experimental manipulation observed in the calcium model, exploratory analyses were undertaken to further probe the relationship and try to determine if the effects of the DXA screening were mediated by health beliefs or knowledge. Additionally, it was thought that susceptibility beliefs, which did not show any antecedent effects in the previous models and thus were not included, might play a mediating role. Preliminary analyses determined that the experimental manipulation had no detectable effect on T2 health beliefs or knowledge, but might indeed relate to T2 susceptibility. Thus, the model shown in Figure 4 was tested. This model was similar to the earlier calcium structural model of Figure 3 , except that it added T2 susceptibility as an intervening variable between experimental group membership and T2 daily calcium intake. (Because T1 susceptibility had no appreciable effect, it was not included.)
This model fit well, 2 2 = 78.679, df = 57, p = .0301, CFI = .973, SRMR = .058. The evidence for a mediating effect of susceptibility was equivocal. The path from the experimental manipulation to susceptibility ($ = .12) was not significant at the p G .05 level, but was significant at p G .10. The path from susceptibility to T2 daily calcium ($ = .14) was significant at p G .05. This suggests the potential for a weak mediating effect of susceptibility on the relationship between the DXA screening manipulation and daily calcium intake. However, it is clear that, at best, the relationship is one of partial mediation, as there is a remaining significant direct effect of the manipulation on daily calcium, $ = .21, p G .05. This suggests that there may be other potential mediators that were not included in the current study.
Finally, another exploratory model was tested using only the experimental group participants. This analysis addressed whether the specific information received from the DXA screening related to an increase in daily calcium intake at T2 or T3. To perform this test, a dichotomous WHO category variable was created; it was coded 0 for those participants whose DXA screening results indicated a normal bone density and 1 for those participants whose screening indicated osteopenia or osteoporosis. This was used in a simplified model that included paths among the daily calcium intake variables at T1YT3 as before, and also including paths from the WHO category to T2 and T3 daily calcium (see Figure 5 ). Because this model was fully saturated, fit was perfect. Of most interest, however, is the path coefficient of $ = .30, p G .05 from WHO category to T2 daily calcium. This result indicated that experimental group participants who were told that they had osteopenia or osteoporosis had a greater change in daily calcium from T1 to T2 than did those who were told their bone density was normal.
Discussion
This study was designed to explore the relationships among osteoporosis knowledge, personal knowledge of bone density gained through DXA, RHBM variables, and OPB. The proposed model appeared most useful for understanding factors influencing calcium intake. Specifically, it was found that personal knowledge of DXA screening results explained a significant proportion of the T1YT2 change in the osteoporosis preventing behavior of calcium intake in postmenopausal women. In contrast, a significant effect of the experimental provision of DXA screening results on exercise was not observed. This may be because making changes in calcium intake may require less effort and lower self-regulatory demand than making major changes in exercise behavior. Changes in exercise behavior likely require more personal involvement and more intensive interventions (Blalock et al., 2002) . To benefit from the motivating effects of DXA information, women may need additional help in determining the type of exercise or scheduling of exercise, as well as ongoing motivational encouragement. This requires further study.
It was perceived initially that DXA results might change general knowledge about osteoporosis and health beliefs by making information about osteoporosis more personally relevant, cognitively salient, and easily accessible. However, this idea was not supported. The empirical evidence suggested that, with the exception of a weak, marginally significant effect of perceived susceptibility, there was no mediating effect of knowledge or health beliefs on OPBs.
The findings were consistent with previous health prevention research in that health beliefs and knowledge of osteoporosis were significant predictors of calcium intake and exercise behavior. The tentative finding that perceived susceptibility had a partial mediation effect on the relationship between personalized knowledge (DXA) and calcium intake is intriguing. It suggests that personalized knowledge has some effect via changes in susceptibility beliefs. This interpretation was reinforced by results from the test of the model depicted in Figure 5 ; women who had abnormal DXA results were more likely to increase their calcium intake than those who had normal bone density. As a practical implication, the finding that health beliefs and knowledge had a direct effect on calcium intake for the women in this study reinforces the importance of healthcare provider and media efforts to increase the public's knowledge of osteoporosis.
More than half (57%) of the postmenopausal women between 50 and 65 years in the current study were diagnosed with osteopenia or osteoporosis. Receiving personal information from DXA regarding this loss was an effective intervention in getting them to increase their calcium intake. These results imply that routine screening for osteoporosis in women only after age 65 years may be short-sighted in the effort to decrease or prevent osteoporosis. The financial and personal cost of osteoporosis takes a great toll on the well-being of individuals, families, and the nation, and is predicted to increase. Bone density screening of postmenopausal women younger than 65 years and earlier intervention may be cost-effective methods to lower this risk. q
